INTRODUCTION
Compressional (Vp) and shear (Vs) wave velocities have been measured in the laboratory under conditions of hydrostatic confining pressure to 6.0 kbar through 15 samples of basalt recovered during DSDP Leg 34 from Sites 319,320, and 321 on the Nazca plate. All velocities were determined using the pulse transmission technique through water-saturated samples maintained at pore pressures much lower than confining pressure.
The purpose of this investigation is to determine the velocities and elastic properties of samples from the upper levels of layer 2 in the Nazca plate under conditions of confining pressure and water saturation appropriate to the sea floor for eventual comparison with refraction data, and to determine from thin section analysis the causes of variations among these properties from site to site and with depth at any given site.
Basalts recovered from Holes 319 and 319A, the youngest site drilled on Leg 34 (14 m.y.), are relatively fresh, but vary irregularly in grain size, texture, and degree of alteration with depth. The shallowest samples, 319-13-1, 52-55 cm and 319A-l-l, 32-35 cm, consist, respectively, of fine-grained basalt with variolitic texture and medium-to coarse-grained basalt with variolitic to subophitic texture. Both display minimal alteration. Samples 319A-2-3, 46-48 cm; 319A-3-2, 114-117 cm; and 319A-3-4, 85-88 cm, listed in order of increasing depth, consist of medium-grained diabase with ophitic texture. The two uppermost diabase samples display minor alteration decreasing with depth. The lowermost diabase examined, Sample 319A-14-1, 137-140 cm, displays a fine-grained subophitic texture with minor alteration. All of the diabase samples, except 319A-3-4, 85-88 cm, contain a small number of bent pyroxene grains. Sample 319A-5-1, 80-83 cm, immediately below the diabases, consists of fresh, coarse-grained basalt with subvariolitic to subophitic texture. The two deepest samples examined, 319A-6-1, 145-146 cm and 319A-7-1, 65-68 cm, consist. respectively, of fine-to medium-grained basalt with trachytic, subvariolitic to intersertal texture, and coarse-grained basalt with subvariolitic to subophitic texture. Both are slightly altered, with alteration increasing downward.
The basalts recovered from Hole 320B (28 m.y.) are uniformly fine grained. but vary in texture and degree of alteration with depth. The uppermost sample, 320B-3-1, 64-67 cm, is an altered, microporphyritic, vesicular
ICurrentIy at Department of Geological Sciences, State University of New York, Binghampton, New York. basalt with an intersertal texture. Sample 320B-4-1, 144-147 cm is variolitic in texture and is only partially altered. The deepest sample studied from this hole, 320B-5, CC, is composed of a fresh basalt, again, of variolitic texture.
The basalts from Site 321, the oldest site drilled on Leg 34 (40 m.y.), increase in grain size from fine to coarse grained with depth and are uniformly intergranular in texture. Alteration varies irregularly with depth; the shallowest sample examined, 321-13-4, 104-107 cm, is an altered basalt, whereas Sample 321-14-1, 76-79 cm and the deepest sample, 321-14-4, 51-54 cm, are, respectively, fresh and only partially altered. Vesicles, present in Samples 321-14-1, 76-79 cm and 321-14-4, 51-54 cm are filled with calcite and nontronite, respectively. VELOCITIES, DENSITIES, AND ELASTIC MODULI Velocities were measured through samples cut in the form of right circular cylinders 2.54 cm in diameter and 2 to 4 cm in length. The velocities, which are given in Table 1 , were measured using the pulse transmission technique described in detail by Birch (1960) . Compressional and shear waves were generated, respectively, by means of 1 to 2 mHz barium titanate and AC-cut quartz transducers. All samples were water saturated prior to velocity measurement; during the runs pore pressures were maintained at values much less than confining pressures by placing 100-mesh screens between the samples and copper jackets. The densities reported in Table 1 were calculated from the mass and measured dimensions of the cores used for velocity measurement.
Values of the compressional to shear wave velocity ratio (VpjVs), Poisson's ratio (0'), the seismic parameter (cjJ),the bulk modulus (K), the compressibility (fJ), the shear modulus (JL), Young's modulus (E), and Lame's constant (A) calculated from measured densities and velocities are given in Table 2 for each sample at selected pressures.
DISCUSSION
Basalts recovered from the upper levels of layer 2 during the Deep Sea Drilling Project have been observed (Christensen et aI., 1974b) to range widely in compressional and shear wave velocity (3.4-6.6 kmjsec for Vp and 1.7-3.6 kmjsec for Vs at 0.5 kbar). As can \Je seen in Figure 1 , however, the samples examined from Leg 34 are unusual in exhibiting an uncommonly high and narrow range of velocities (5.2-6.3 kmjsec for Vp and 2.8-3.5 km/sec for Vs). Since none of the sites on Leg 34 are more than 40 m.y. old, the high velocities observed are not inconsistent with the observations of Christensen and Salisbury (1972,1973) that the seismic velocities of submarine basalts decrease markedly with age in response to progressive submarine weathering. In this context, it is significant that none of the samples examined in this study appear to be strongly weathered in thin section, but that those samples which display minor weathering and depressed velocities (for example, Samples 320B-3-1, 64-67 cm and 321-13-4, 104-107 cm) are from the oldest sites drilled on Leg 34.
Except perhaps at Site 320B where Vp is observed to . increase downward at the rate of 0.04 km/sec/m throughout the 21-meter basement interval sampled, no velocity gradients as convincing as those reconstructed from laboratory studies by Christensen et al. (1974b) layer 2 in the Nazca plate. Since the presence of inWashington (U.S. Government Printing Office), p. 657.
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terlayed sediments and pillow basalts in the upper levels of layer 2 may be expected to lower refraction velocities and since the presence of such units is a likely explanation of the difficulties in basement drilling and recovery experienced on Leg 34, the velocities reported in Table I probably represent the upper limit of refraction velocities in this region. Christensen and Salisbury (1972, 1973); Christensen (1973a; 1973b); Christensen et al. (1974a Christensen et al. ( , 1974b 
